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(54) BENZODIAZEPINE DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicine 
having excellent affinity for thrombopoietin receptor and 
agonist activity on the receptor and having platelet 
production regulating action. 

SOLUTION: This benzodiazepine derivative represented 
by the formula [R1 is phenyl group which may have a 
substituent group or IH-indolyl group which may have a 
substituent group; R2 Is a phenyl group which may have 
a substituent group or a lower alkyi group; (n) represents 
an integer of 1-4] or its pharmacologically acceptable salt 
has excellent affinity for thrombopoietin receptor and 
agonist activity on the receptor and is extremely useful 
as a medicine having platelet regulating action. 
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[0 0 0 1 1 
[0 0 0 2] 

^tL C^-r^^ — (Nature), 369 533 M (1994 
¥) ) . hn>^7i?jK::ii^>'J:ic-mpl ;dS=3— K UTV^-S 
>'y<^W ihnly:^:^=c^l^Uirzf^-' : MPL) CO U :;«f 

mm Ufc [Nature. 369 ^, 568 M (1994^) ) o ^ 

irtj^JWU C:/7!7 K (Blood). 89#, 483 M (1997 

^) ] . 3:osTAT5 fi^^^<o5^{l:JCie:.l|/jr3t^^<o|& 

[0 0 0 3] hn>';^f7jf:x5^vu-t:/i$'— S: 

D>'jK2K:3if^^^^Ot>CO<Oitfe, WO 9 6/4 0 1 8 9-^ 
&0WO9 6/4 0 7 5 0-f'§^*^B§^CgB^$i^rv^6^g: 

[0 0 0 4] X. :^mMiC^^^:^yi^T'^\f>m^i^ 



lit 2] 




"C^$n6 (R) -1- (2->^7^^/PT^y^^/W) 
-5- (2— :7/^:2^c2:7zIl— /w) — i, s-i^bKn- 
3- (lH->r>'K--/^-3— f/l^T^^/V) -2H- 
1. 4-^»'i^r-^fc:''V-2-::e-:/:d5^e>ix'C*3>:). 
4^PBBS6 1 -6 3 6 6 6#, i|#§iBS 6 3 - 2 3 8 0 6 9 
■^>RT^i:^^— . • p« i^^/V • >^ ^ j:^ h y — 
(Journal of Medicinal Chemistry). 30#. 1229M (19 
87^) ^{C*3U^TCCK^^^rL^Jt urgi^^tt. *fcW 
0 9 5/1 4 4 7 0^r-ciX:^V ^J>.^:^iymm\^^^^ 

[0 0 0 51 

^co^^^> ^# 9 (D^mmm<omm\cM\^xmixtim 
^fh^t^m^ti. mtMti^xi^mx^^iiK mp 

[0006] :*:5l5go^ti. Sflit h o >';J?3}?zc^:/ 
[0 0 0 7] 

[0008] BPt>. 2(c^WH5?:<^>-«:^ ( I ) 
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NH 

[00 0 91 

=^/w^<i: Urti. 'e?il;t(^. 31.^/1.^, n-:7^n 

tf/ws, y>^t2fcV^^, n-y'^/um, -{yzf^/u^r 

tert- n— O^^/WS, n-^^->/vmmt^m^f 

[0 0 10] :^mm(Dmm~^^ (d x^^ti^it^ 

[0 0 1 1] :^^m(DWim—Kk^ (I) "C^^HS^b^ 
10 0 12] :^^m(DW!m'-^^ (I) -C:^$ix5{l:-^ 

m, i^=^^m, ^^^i^m, m?5m. v>=f 

[0 0 13] ^mm\^m^^>yi^r'^^>'mmi^(of^ 



(I) 



(1) (±) -1- ii^T^^i^y -1. 

fc yl — 3- (:7 3.:=^/W7«^>rW) -2H 

- 1 , 4 -^^^:/-:;^r-^t°^^- 2 

(2) (±) -1- (2~:^^r^v?y:xi^/^) -1, 3 
-S^t Kn- 5 31=1/^-3- - 
2H-1, 4— <>'>^i;^r-^tf^^-2-;*-:x 

(3) (±) -1- i3-^r:^i^y^n\^/\.) -1, 
3--:^t Kd-5 — >^ai:^/W-3- (>^3::^>rW7«^/W) 

•-2H-1, 4 — O^y'v^^Tif fV- 2-:^V 

(4) , (±) -1- (4-^r^i;?yyf^/w) -1, 3 

- v^fc Ka — 5— 3— (y' ^/W) — 
2H-1, 4-^:/y'v^rif tf>'-2-:^>' 

(5) (R) -1- (4-^r^e;^y:/^/w) -1, 3 
2 H— 1 , 4 -^i^y v^Tif If 2 

(6) (s) -1- (4-i/r^e;?/>^^/i-) -1, 3 

2H-1, 4— <vy^v?r-^lf>^-2-::t-> 

(7) (±) ~i- .(4-^r--:^y:/^/i^) -1,3 

-v?fcKo-3- (4 - t Ku::^rv^:7^^/U^^/P) - 
5-:7a:— /W-2H~ 1. 4 W v?Tif 1^:^-2 - 
(8) (±) -5- (2-Z7/Uytv2y a^=i/U) -1 — 
(4-irT:^v^y:7^5"/U) -1, 3-v?tKn-3- 
(>^3.::^/Wp«^/V) -2H-1, 4 -^:^>'i;^T-^ tf >^ 

- 2 

(9) (±) -1- i^r^i^y -1, 3-C^ 
fcKn-3- (IH — r:xK— /^-3— f/W7<f^/^) - 
5-:7 3i:=i/W-2H- 1 , 4-^>':/>^T-€tr>-2- 

(10) (±) -1- (2->/T::ie^/:i^^/U) -1, 3 
-v?tKc2-3- (1 H--r VK— /I'-S — f/i^;^^ 

-2-:J^V 

(11) (±) -1- (3-i/r^v?y tf/v) -1, 

3-i^tKa-3- (IH-^r VK— /W-3 — r/^;?«^ 
/V-) -5-73^=^/1— 2 H- 1, 4— 0'yi^r-^lf'>' 
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(12) (±) -1- (4-^r^v?y >^^yp) -1,3 
/V) -5->^zii=^/i^-2H- 1, A—^:yVJT^\^iy 

(13) (R) -1- (4-^T::^i^yy'^M -1, 3 
-v?l:Ka~3- ( 1 H--f V /V- 3 — f /W;^ ^ 

-2-:t> 

(14) (s) -1- (4-^r^i^y >^^/W -1, 3 

-v^tKn-3- (IH— f >^K— /i^-3 — f/i^;^^ 
/U) -S-y'^i— /W-2H- 1, 4-^>^>^v?r-^tr>' 

(15) (±) -1- (4-i/Tr^-:^y >^^yu) -1, 3 
-i;^bKn-3- (5-p<^/u-lH--r:/K— /^-3 
— r/V7«^>'W') - 5 -:7a:r^yU-2H- 1, 4 — <^^>^ 

(16) (±) -5- (2-:7/U7txiy:xL::^/\^) -1- 
(4-^r=^v?y >^^/u) -1, 3-v^bKn-3- 
(IH— r:/K— /^-3 — ry^;^^^/^) -2H~1, 4 

-^vv^i^r -^trv-- 2 

(17) (±) -1- (i5^T:=:^v?/;^^/l-) -1, S-v^ 
t Ko — 5 — 3— (:7ai::^/^p« ^/V-) — 2H — 
1, 4 — <:xyv?rif fV- 2 

(18) (±) -1- (2 -i/T:^v?yji^/^) -1, 3 
-v?t Kc2-5-^^/U-3- (:7ai^/Up«^/U) -2 

4— <:x>^-:;?rif t:'>'-2-:^>' 

(19) (±) -1- (3-i/r=.-^y:rt3t:VV') -1, 
3-i^fc Kn-5-p«^/u-3- (^mri/i^p? ^/i.) - 
2H-1, 4— <V>^i^r-1f e^^-2-::^-V 

(20) (±) -1- (4-^r-v?y:7^'?'/^) -i. 3 

-i^fc Ki3-5-p«^/P-3- (:7^:^/W;>«^/V) -2 
H-1, 4-^>'>^v?T-1ft:'^^~2-:e-> 
10 0 14] (21) (R) -1- (4-irr:^i^y 
/W-) -1, 3-i;?fc Kci-5-p«^/^-3- (:7ai;=:/U 
Tf^yW) -2 H-1, 4-x>'yi^T-^\f>'-2-:t>' 

(22) (s) -1- (4-i/r^i^y:;^^/u) -i, 3 

-i^fc Kn-5-7<'^/^-3- (^air^/l'pt^/U) -2 
H-1, 4-^>'^/v?T-^fc:•>'-2-:<^^^ 

(23) (±) -1- (4-:?^r^v^y:/^/w) -1,3 

-i^tKn-3- (4-fc KC2=^->:73::=:yU^^/U) - 
5-;»«^/U-2H- 1, 4 i>^/i?r'^l:f>^-2-3^ 



(24) (±) -1- (4-irT:=^i^y >^^/W -1, 3 
-£;?fcKo-5 — r y:7^n!f>r^-3- (^ai^/Wy^ 
/W) -2 H-1, 4-^>:/i^T-^\i^iy~2'-:t>' 

(25) (±) -1- (^T:=^i^y ^^/l^) -1, 3-v? 
bKn-3- (IH — r^^K— /W-3 — r/^7«^/w) - 
5-^^7V-2H-l, 4-^>'ys^T-^fcr>-2-:^- 

(26) (±) -1- (2->/r^i^/::c^/W) -1, 3 
-v^t:Kti-3- (IH — r^^K— /V-3 — f/W^^ 
/U) - 5-7^^/1^- 2 H- 1, 4— <Vi/v^Tif tf>^- 

(27) (±) -1- (3-^T^v^/:/afcVV') -1, 
3-i^tKc2-3- (IH— rvK— /W- 3— 

/!-) -5-;><^7U-2H- 1, 4 ^V:/i^T-feftf>'- 

2 

(28) (±) -1- (4-i^^T^i^y'y^/U) -1. 3 
-S^t:Kci-3- (1 H— Yi^T*— /W-3-^7V'p«^ 
/W) -5-;^^/W-2H- 1, 4-^>'yv'r-€tf>^- 
2-;d-^/ 

(29) (R) -1- ,(4->rT:^i;^yr?^^>r^) -1, 3 
-i;^t:Ki3-3- (IH — r VK— /U-3--ryWp«^ 

/i^) -5-^^/w-2H- 1, 4 — <>'y'v^r-^trv- 
2-;^•>' 

(30) (S) -1- (4-^r::^v'y >^^/V) -1, 3 
-v^tKo-a- (1 H--f K— /U-3--</Wp<^ 
/W) ~5-p«^/^-2H- 1, 4 — <>^i/i^Tif trv- 

(31) (±) -1- (4-i/T^i^y :/^/^) -1, 3 
Kc2- 5 ^/u- 3 - (5-p«^/u-lH — < 

>-K--/^- 3— f/U7«^/v-) -2 H-1, 4-^>'>^i^ 

(32) (±) -1- (4-^r^i;^y >^^/u) -i, 3 

-i;?fcKn-3- (1 H--f VK— /^-3-^/U;;<^ 
/l-) y:/nt?'y^-2H-l, 4 -^^^Ve^'T-^ 

b''>'-2-:?^:/ 

[0015] :4c^i^cogrlB— ( I ) -e^^tt^fb-^ 

[0 0 16] 
[<fc4l 
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CI I) ( I 1 I> CIV) 



[0 0 171 IP-^. x^n^*5i>rti. ij^iiBse i - 6 

3 6 6 6-^, #g|Bg 63-238069 -^^Wournal 
of Medicinal Chemistry, 30#, 1229M (1987^) ^[C 
m^^tlXl^^^—^^ (II) (Oit^mt. 1^(D—^^ 
(V) 

[^1:5] 



(V) 



•To ) -C^^tbS^b-^^Sr. N, N-v^^^/VzJ^7Ui.r 

-e. 0'C/>^b^lK^ojiiifLiaS^T*<^teaT*^jE£;$'ti:-5r 

:it\cXO. (IV) oft-a^Sr^^rirdS-rt 

' [0 0 19] X5g3{C*3V^"C^t. — (IV) (o^t^m 

t'. o^d^e>^o5s«(£mffi^"eoffiffiT?s^&$^sr 

[0 0 2 0] r<^j:9JcLrM5g$tt5^ls-«:^ 

(1) x^^ti^^m^j:-<:^:/i^r'^}^>'mm^xn^ 



t^mm\^:hoxn^i±h^\^^\^m^mmM 
[0021] ::^^mi[:^^(Dmmm^^(D^^mn. m 

P&^'Cl'-2 0 O Omg, ^SaS-^'Cl'--2 0 Omg 
1 0 l(Hl3iril^lHlfC5>ttTfi:-^-rsr^;5S-c#^, 
[0 0 2 2] 

10 0 2 3] ^1 

(±) -1- {4-^T='i^y:f^/i^) -1, S-i^M 
].-x2-S-yx=./u-3^ {-7 zxLz^fV:^^;V) -2H- 
1, 4-^>'y'i^r-^f >'-2~;^*>' -i^gtig 
a) (±) -N- [4- [2, 3-v^t Ka-2-;^-=^ 
y-5-:7 3i::i/l/-3— (:7 31— ^/W) -1H~ 

1. 4— <Wi^r-^fc">'- 1 --f /w] 
>r 5 K 



(±) -1, 3-i>t Kn-5->'rc;=:./^-3- (y iri 

:^:^4. 00 g (12ininol) ^t/N. N-e^7« ^/VjJ^/W 
AT ^ K5 Oml<?5^'^i|^(C. 7}C?«^T6 0%7K^{b*:^ h D 
!>i^0. 54 g (14imD0l) <^AP^fCo tK^^T 1 . 5^ 

00 g (2 5iiimoi) ^imx.. ^m.'x^i smmm^^i^ft^ 
Rjt^m^m^iT^'i 0 omi^sr^x.. mm^^^m^vfco 

X.Xf^Miit^^t. m3\mm\.X^ 2 4—1 2 6t: 

(omn^f^^ 5 . 9 0 g mm9 1 %> ^mz^ 

C, 77.40; H. 5.54; N. 7.96 
llirn C. 77.08; H, 5.52; N. 7.94 

b) (±) -1- (4-r5y>^^7U) -1, 3-v?t 
K13-5— :7ji:=^/U-3- -2H- 
1 , 4 _^^>y.:^xif t":/- 2 

(±) -N" C4- [2, 3-v^fc Vxi-2-:t^y- 
5—y=rL:=i/U-3- (:7 3i^/^p<^7P) -lH-1. 4 

4. OOg (7. emrnol) , IStK t V 0 . 4 1 ml 

(8. 5rmol) :^V^=i^^ y—/U4 0ml<DU^i^^4mm 

^lu^mmi oomi^mK,^ mm^^'^/^xt^mvtzo ^ 
5:1) {cj:i?mKu '^n^m^mm^x. i 7 g 

(liX^ 3 9 %) ^#fCo 

I R>^^^ h/U V (liq) cm : 3376 . 167 

6 , 1606 

NMR^^i^ h/W 6 (CDCI3) ppm : 1. 21-1. 35(2H. 
m) . 1. 40-1. 60 (4H. m) , 2. 48-2. 57 (2H, m) . 3. 59 (2H, d. J=6. 5 
Hz) , 3. 65 (IH, ddd, J=13. 5, 7. 5, 5. 5Hz) , 3. 78 (IH, t. J=6. 5H 
z) . 4. 43 (IH, dt, J=14, 7. 5Hz), 7. 15-7. 56(14H, m) 
-^^m^7.7.-<^ h/U : C26H27N3 O 

m/z 397.2154 
H^ffl m/z : 397.2150 

c) (±) -1- (4-:^^r— i^y:/^/^) -1. 3- 

i^t Ko — 5-:7 3:^/P-3- (:7j:=:/U^^/V) —2 
H-1, 4-^>yv^r-^lf>-2-::^>'-^^:^ 
(±) -1- (4-r^/:/^/w) -1, 3-i;?tKc2 
-5-7=«i=/^-3- (7:iin/Wp«f^/v) -2H-1, 
4—^l^V-yT^\^iy-Z-^ly\, 50g (3. 8mm 
ol) IH-t'^y'— /l^- l-;3&y^3}?^f-:^i^>' 
KlgO. 55 g (3. 8mmol) , N. N -i^^ y If* 



>rV;n^/UT^>'0. 4 9g (3. 8mmol) ^U^N, N- 

(v' y v^:?^nn>^>:^>5ry ^yi.= 5 : 1 ) 

ti:J:f9ttKU ISM^ilSJ^Sflci. 27 g (i|x^6 8 

%) ?r#fco 

TC^^^-tFrflS CsrHadNs O • HC 1 • 5/4 H2 O 
H^ti C, 65.05; H, 6.57; N, 14.05 
Hi^^ C. 65.04; H, 6.61; N. 14.10 
[0 0 2 4] ^2 

(±) -1- (4-^^T=:s^y::/^/^) -i. 3-e;^fc 

Kn-3- (lH--f >'K— /u-3->r/wy^/V) -5 
- :7 01^:1/1— 2 H- 1, 4-^>'y'i^Tif t:•>^-2-3^ 
:^•:iLffi^:i[ 

a) (±) -N- C4- [2, 3'-i;^tKD-3- (1 

H — r:xK— /u-a— fyw^^/p) -2-:^^y-5- 

:7ai::i/^-lH-l, 4 — <l^V ^JT'^'^^y - \ f 

(±) -1, 3-v^l:Kci-3- (IH — 
s-^Tyu-T^^/v) -5-:7 3iri/w-2H-l, 4-^>' 
y'i^T-^fV- 2 1 . 50g (4. 1 mmol) ^15 
N, N-v^^^/VTj^/WAT ^ K3 OmlO^^^l;!, tK?^ 
T6 0%7K^^t:-^ h y ^AO. 17g (4. 3mmol) 

;DPxfco 7k?^T 1 ^r^m#^. N- (4-:;^n^y^ 

7U) y^JV^^V2. 48g (8. 8mmol) ^;!jn;t. ^ 
?a-Cl e^r^^^UfCo Sii^i^^-a-i^tCTK 1 0 Oml^jlW 

(t^y;?;y/K v^^n a^^J'^' : p<^y— /W=5 

0 : 1) {cj:»jitKu n^m.^mmW2, i3g (nx 

^9 2%) ^#fCo 

TC^i^^M C36H30N4 O3 

3®^fi C. 76.31; H. 5.34; N. 9.89 

Hi^ffi C, 76.18; H, 5.16; N, 9.85 

b) (±) -1- {4-r^/Zf^/V) -1, 3-v?t 
Ka-3- (lH--r:/K— /I— 3 — (/V^^M -5 

-:7ai:=^/p-2H- 1, 4-'<vy^;?r^tr>--2-2^ 

(±) -N- C4- C2, 3-e^fcKc-3- (IH- 

^>^K— /u-3--<y^;^f^/u) -2-;^^y-5->^3i 
:=^/u-iH-l, 4— <:^yv?T*1f f:^- 1 ->f /u] 

^/l^) :7^/W^Kl. 50g (2. 7mmol) , ^^Kt 
K^i^VO. 14ml (2. 9mmol) StJ^^i^ y — 2 0 

tc5%7K^ft^ h y ^j^i^mms omi^^&n;^. mm=^^ 
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:y : p«>$^>— /l-=2 0 : 1^9 : 1) J: « 

^^'m^'mmwo. sig (iix^7o%) ^m^. 

I R;^'<^ h/l^ V (KBr) cm : 3360 , 1672 

, 1602 

NMR;^^iJ^ h/U 6 (CDCI3) ppm : 1. 22-1. 57 (6H, 
m) , 2. 53 (2H, dd, J=13. 5, 6. 5Hz) , 3. 63-3. 71 (2H. m) , 3. 78- 
3. 84 (2H. m) , 4. 44 (IH, dt, J=14, 7Hz) , 7. 05-7. 65 (14H. m) , 
a 01 (IH, brs) 

ii55>Wti-^^^^^ Vf^ : C28H28N4 O 
SI^IS m/z : 436.2263 
^g^ll m/z : 436.2263 

c) (±) -1- >^^/l<) -1, 3- 

-5->^ai:=i/l^-2H- 1, 4-^>'>^i^r-^t:*V-2 

■ mm. 

(±) -1- -1, Z-^y\zYxi 

-3- (IH— ^:/KwW'-3-></v^^yw) -5->' 
3i:=i/W-2H- 1 , 4— 0^i^riffcr^'-2-:^> 
0; 81 g (1. 9mmol) 1 H- /V— 1 - 

;35;/V'3j^=^1^^>':x ■ |g:®^*i:0. 2 7g (1. 9iiudo1) , 
N, N-^;^^ y:/atr/W:3:^/Wr ^>^0. 24 g (1. 
9inmol) ^t)^N, N- v^7< ^/V^/l-^T ^ K 1 . 8mlcO 

i5^V : ^^y-/l--5 : 1) J; ItSii U ^Mfe^^B 
?1^S^0. 5 5g (11X^5 6%) ^#yto 
TC^iJ^tt'li C29H30N6 O • HC 1 • 1/2 H2 O 
SSI^ C, 66.46; H, 6.15; N, 16.04 
C. 66.12; H, 6.28; N, 15.68 
[0 0 2 5] ^3 

(±) -1- iA-ifr^^^^Jz-f^^-M -1, 3--:^t: 
Kn-5-^^/W-3- (>^ai^/^y^/l-) -2H- 
1, 4— ^V-i/v^rif fi^- 2-:^^ • j^ig; 
a) (±) -N- (4- (2, a-i^^t Kn-5-7<5^ 
/W-2-::d-^y-3- ^/V) -lH-1, 

4-^>yv^T-^t:-:x- 1 — f/W] y^JV>(% 
K 

(±) -1, 3-v?t Kn-5-y5^/l— 3- {y :r.zz. 

/W^^/W) -2H-1, 4 ^»^i:^rift:'>'-2-:^- 

>'2. 6 5g (1 Ommol) ^O^N, N-i^p« '^^/WjJ^/Wis 
K5 OmK^^-^^lC. 7k?^T6 0 h y r> 

^0. 4 2g (1 Immol) ^"mfLt^^ 7k?&T 1 ^P^S^ 
N- (4-:/o^:/5"/w) :7>5^/W^K7. OOg 
{2 5nimol) ^Mtl. ^^HT 4 ^P^^^^ U^bo S^S:^'^ 

ifeitcTKi 5 omi^jijDx.. mm^^^m^x^tL. W^^^ 



K5i^itj§uT. ife^i 3 7-1 3 9. 5x:(Dm^ 

m&S. 75 g (IR^8 1%) 
TUi^^^M C29H27N3 O3 

C. 74.82; H, 5.85; N. 9.03 

HKfii C, 75.06; H. 6.06; N, 9.07 

b) (±) -1- (4-r^yy^/V') -1, 3--:^t 

— 3- -2H- 
1, 4-^Wi^T'^tfV— 2— 
(±) -N- [4- [2, 3 -v^t: Kt^- 5 -7<^/^- 
2-::d-^y-3- (^'ain^/P^^/P) -lH-1, 4- 

3. 6 5g (7. Smmol) , ^TktKyv^^^O. 4 2ml 
(8. 7mmol) jRtK^^y — /V5 OmlCOigj-a^^^S. 5 

h y yj^y^mm i o omi^;(jnx, m^^^/i-x-t^m l 

-/W=5 : 1) ^i»^^:l^i^K2. OOg 

(il5l^7 6%) ^#fco 

I R-X^iJr h/W V <liq) cm : 3368 , 167 

4 , 1628 

NMR;^-<iJ^ hyw 6 (CDCI3) ppm : 1. 24-1. 60(4H, 
m) , 1. 63 (2H, brs) , 2. 46 (3H, s) , 2. 61 (2H, t, J=7. 5Hz) , 3. 30 
-3. 35 (IH. m) , 3. 59-3. 66 (3H. m) . 4. 27 (IH, dt, J=14, 7Hz) , 
7. 13-7. 51 (9H, m) 

^^mm-^y^y^^i^ h/^: C2XH25N3 O 
S^te m/z : 335.1998 
Hi^^ m/z : 335. 1991 

c) (±) -1- (4-irr-i^y >^^/P) -1, 3- 
i;?fc Kt3-5~^^/U-3- (>'ni=:>rv;;t^/w) -2H 

4 — <^V^i^T-tf t^V- 2 • (±) 

-1 - .(4-r ^y - 1, 3-i;?fc Kt2-5-' 

y^/i—S- (r^ain/uy ^/U) -2H-1, 4 — 
yv?r'^b'^-2-:^>l. 50 g (4. Smmol) <Sr. 
1 H - tr^ /W- 1 -:*/W3K:^r1^ ^ -J^y • J^^j^ 0 . 
66 g (4. Smmol) , N, N — i^-f y tf/Wai^y^ 
r5:/0. 7 8ml (4. Smmol) S.U^N. N-i^y^/U 

jj>/uAr:^ K4. 5mi<^igi'^i^tc;fra;tfCo ^ta-e4^p^ 

^^&lil'^^tCi;?3^^/Wa^— 7^/1^4 5ml^Xin;t. 

i^iJ'any : y ^y— /W=5 : 1) (Cj:f9 
3RIS!iU ^1^#.M^?!^S«C0. 8 7g (l|X^4 5%) ^ 

7C^5^Wfil C22H27N5 O • HC 1 • H2 O 
mkm. C. 61.17; H. 7.00; N. 16.21 
Hi^M C. 61.00; H, 7.02; N, 16.13 
[0 0 2 6] mA 

(±) -1- (4-^r::ii;?y >^^/W) -1, 3-i^t 
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Kd-3- (IH-^VK— /I— 3— -5 
-P«f^yw-2H~ 1, 4 — O-yv^Tif ev-2-::^>' 

a) (±) -N- [4- C2, 3-i^tKn-3- (1 
H — r V K— /W- 3 — <)V:^ ff-zV) - 5 2 - 
;^-=^y-lH-l, 4 — ^^^i^T-^tf:/-! 

(±) -1, 3-v^bKn-3- ( 1 H-^ K— /i^- 
3 — T/^P'^/^) -5-:>«^/U-2H- 1, 4-^>':/ 
v^r'€t'>'-2-:?f>'3. OOg (9. Qmmol) iS^tJ^ 
N, N-v^^^/l^J^/l^i^r ^ K3 OmlcOiil'^i^jC, tK^^ 
T6 0%7K^^k:-^ h y !>A0. 42 g (llmniol) Sr^ 
^/Co tKJ^TI. 5^r^^^^. N- (4-yn^:/^ 
71-) ^ K7. OOg (2 Smmol) ^JIJH^. 

•C3^^«#Ufco BU^^m^m^:^! 5 0ml ^^Hl;!. ^ 

/W=2 0 : 1) tcj:t)ISSib. ^feBrB?l^@{4^^#fco 

^^ItitiiibT. St.#: 1 7 1 . 5—17 3. bX:<D 
^^^H^ 3 . 3 0 g {J^m 6 6 %) ^#/Co 
5c^5>^ffl[ C31H28N4 O3 
3Sf^M C, 73.79; H, 5.59; N, 11.10 
Hi^M C.*73.76; H. 5.66; N, 11.03 

b) (±) -1- {A-r^yzf^/v) -1, ^-i^yz 
Kn-3- (lH--f VK— /W-3 — T/Wp*^/!^) -5 
-;^^/W-2H-l, 4 -^>'y-:^T-^tf^-2-:d->' 

(±) -N- [4- C2, 3-v^b:KP-3- (IH- 
-YVK--/^-3--r/W7<^/l^) -5-^^/W-2-::d-=^ 

y-iH-1, 4---<»^:^r-^t^*>- 1— f/v] 

M ^^/U'-Y^ K3. 3 0g (6. Snnnol) , J^TKhK 
'7^Jl^0. 3 5ml (7. 2mmol) JStJj:^^ J —/V A 0ml 

5%7K^{b-^ h y -^atk^i^ 1 0 omi^MK.. mm=^'^ 

2. 70gO5^1- 2 0 g^;^7^iNi5^n'w' h^^y^f 
— (r/w^:^, i;f^nny : /^;v= 1 0 : 

1) m^m^mm^if^o. 4 5g (ir^i 

8%) <£r#yto 

I KT.^^ V/V V (liq) cm 3304 . 166 

8 , 1626 

NMR;^^^ h/W 6 (CDCI3) ppm : 1. 25-1. 60(6H, 
m) . 2. 47 (3H. s) , 2. 62 (2H, t. J=7Hz) . 3. 44 (IH, dd. J=14. 5, 6 
Hz) , 3. 60-3. 67 (2H, m) . 3. 78-3. 83 (IH, m) , 4. 23-4. 29 (IH. 
m) . 7. 00-7. 56 (9H, m) , 8. 07 (1H» brs) S^^^tB"^ :^ 
VfV : C23H26N4 O 
SSfeM m/z .374.2107 



S^S^flt m/z : 374.2104 

c) (±) -1- U-ifr=>^yJ':/^fV) -1, 3- 
i^^fcKo-S- (IH — r^^K— yV'-3->r/M^/V) 
-5-;?^^/l— 2H- 1, 4 — <l^V-^T-^\fiy-1- 
• M^:^ 

(±) -1- (4-T^/:/^/U) -1, 3-i;^tKn 
-3- (lH->r:^K— 71^-3 --f/V^^/U') -5-";;« 
'^/U'-2H-1, 4— oy'v^T-^t°>'-2-::^->'l. 
50 g (4. Ommol) 1 H- tf 7 /l— 1 
i^^-i^^i^^^ ' mm^O, 5 9g (4. Ommol) , N, 
N-v^-r yy'n tVUai^/Pr5:>^0. 7 0ml (4. Omm 
ol) N-i^p«^y^2}N>r^AT^ K4ml(Z)j!g-^ife{C 

y-/^-5 : 1) iciipftSiiL. j5J^||feM^B?i^@«^0. 
5 0 g (IIX^ 2 5 %) ^#/Co 

7C^5>^ffi Cg^HaaNg O • HC 1 -9/4 O 
3S^« C, 58.41; H, 6.84; N, 17.03 
Hi^ffl: C, 58.14; H. 6.51; N, 16.85 

10 0 2 7] uiT. ^W^\\L'^^<r> y u :/7i?>}fnif^vu 

/v-^^ia^-efeS STAT5(;o^l4{t:Sry>'^i/y hTy-fe^r 
[002 8] 1 

(1) ^•r> y^y-i5^^^^:^yy><^f-i^a>'^£(cJ:t), 
MPL cDNA<?5^^^i^i^i-6yr^v^^D— :/^#fco 

:z<D tz.it PCRjfeiCj:?) b Kfl&jp^ffFcDNA (CLONTECHlt 
M) ;6^^t: hMPL cDNAO— |fB^^#Uyb« ?^*5. MPL cD 
NAO^^n K>';e)^e>?^ih33 K>'«:GenBank M90102;v:, H 
i^n KV<0±ilSOgB3?iJf^MBL X73551 ^Cl&^$i^TV^ 

^^X.r 33mg g f> 350m^ g <?5K^JtCg<5l/ ^fc 
-fc 5' -GTGCGTCTCTTCTTTCCGCT-3' <t , 1888 

1^ a e> 19071SS @ (ommcm^^^itT ^ 

^ ^ -^—5* -TCAAGGCTGCTGCCAATAGC-3* 1/ ^fCp PGR 
fi. Takara EX Taq (S^gitthffli) {CX r>mi^<Oj^ft.^< 

;5fn— ;^y/p^^^i5m. y/^?5^P> SUPREC-01 (^^5g 

iHlll^Uyh PCR]^^^> Rediprime DNA labelling system 
(Amersham^fcffi) ?^#«oy*n h 3— 

[a- ] dCTP-ey-<ywu y'a— yirUfCo rtt^ 
ffiV>-C. Human Fetal Liver 5' -STRETCH cDNAlibrary 
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(CLONTECHltJK) mH(Dy'u h^— /WC^^V^. MP 

(2) J^ic PCRjfetcj;!?. t: hMPL mmVW($.zmk (1 

lb 491#Sor^>/gfeBB3?iJ) Sr=-K-rS DNA^m#U 

iaS5>CDiE^J(C^-:3V ^fc-fe i^;^ ^ -^—5' -CTAAGGCAG 
GCACACAG-3' 486 t^h 491# g (DT ^ / SggB^OtC^ 
^\^1t.r :y:^'fy ^ -7—5' -GGTGACCCAGGCGGTCTCG 

GTGGC-3'^^V^)to MPLjaiJi&^«*iE^:x/<iJ^® 
(DC^iTO*lS^Sfc MgG Fct^^-e#^ J: 9{c:BstEIIi^ 
fc. t MgG Fcfi«tcDNA«:. B. D. Bennett h<0-XWi 

. ifr-zT • • ^ >^ h y — (J 

ournal of Biological Chemistry), 266^, 23060 M 

(1991^) ] ^##(CUX, •fe:^;^>^^>r'r— 5*-CGCGG 
TCACCGACAAAACTCA-3' h T V^-fer ^z;^ :7^^ ^—5' -GCA 
CTCATTTACCCGGAGACAGGGAGA-3* ^ffiV^T. t hJPIfiitc?5QU 
ICK-CLONE cDNA (CUMTOai^tSSt) Sr:^J|S|-^ UT. PCRjEfe 

^T{C3ie-<6X^tCt»^oTpCR3 (Invitrogen^h^) {Cjja 

(3) PCR-C#e>nfc MPL^IHi^^^cDNA^ t MgG Fc^ 
^cDNA^. EUKARYOTIC TA CLONING KIT (Invitrogenth 

^m-<^^-t-*fAU/cm. :*s:^m0P10 (cj^^^^U 

-pCR3 . IgG Fc(B)-pCR3i:^^Ufc:o 

(4) m 200 At g c^MPL(B)-pCR3 0.64 units(OBstEII 
(:^#^tfcSi) «?: 200 unitsOScal T^f] 

KJ:0. MPL cDNA^^^-^tfSOSSJiS^fc?? mmYx^^ 

NA$r«^tb Lfco 

(5) *^20Mg <^IgG Fc(B)-pCR3^&. 40 units(DBstEII 
i-^nm%m «t80 unitsOScal (^?S3^|tM) T*^^ 

KJ:^?. IgG Fc^^cDNA^r^miSOi^^tO DNAt^ 

>T'^^t?y/^»f;i-^^'9aiu. ^coy/ui5fjrd^b dna^ 

(6) (4) DNA^>r ng)i:(5) -C#fc DNA^^ 
y\ (J^20 ng)Sr, 4.6 units <^T4 DNA7-f 

;^M^XL1-Blue^ (StratageneltSSi) {CS^SIcft 

rtLd^e>^i£l-tiev^>^7:^^ K^rSaSiU. MPL-lgG Fc 



(B)/pCR3^#^ UTCo 
[0 0 2 9] ^@^0ij2 

b MgG Fcli^ilfe-e-b hMPL ^ V/^^^g (MPL-IgG) iSr jc 

^tC^mr^b hJi^J^^ 293^fla<Df^5^jrMPL~IgG (^l^®^ 
MPL-IgG Fc(B)/pCR3-e. ^U^J^ hojK^—v'aV^ [jffi 

^^^^H) , 501 M, 1996^] b hfl&iS 293^ 

la^J^S^ftuyt:. J^a^m^tbfcb M&il 293i^Jia 
S: . 10%4^JI&iljkffrg-;firDMEM^:Hfi-C 2 0 bfc^ . 

0.4 mg/ml v^zn^^^i/V ( LIFE TECHNOLOGIES^aijK) 
Sr^tf lOro^^fl^j^jk^^^-DMEMtCTj^ 2 j1F^J§^ UT. 
?^®te»^^#fco j^50%=i^^>^yi. 
31^/ hlC/^a^-ei^^b. 1 %^^— h y ^(Boehr 
inger Mannheim^i:®^) ^^tfDMEMi^«Si:3^lfeU. 

^iHlilXUyt^. VacuCap (Gelman Sciences^tSSi) ^ffiV^ 
r^SilUyto ji^7 L(0^#±^d^e>. HiTrap Protein G 

( Pharmacia-BiotechttSJl) ^^V^T. 
—/i-{cUoX. :«7^Ai^n-^ hi/^:7><— :SrfTV\ mpl- 
IgG ^^mMUfco 

[0 0 301 W^^m 3 
ELISA^^r^^V^fc V73f^3i^V«b^^{b^^<b<D^ 

-^vf ^ t3>5r^>$j'^Tp:;^^3,^v,{;^^ 100 At 1 (OPBSHt?^ 
bit 10 ng (DWL-lgQ ^ 4X:X*miSl^m\^tlo W^i^ 
\±^flk^t'^m^BMSO\cm»^. PBS(-)/ l%BSA/0.05% 
Tween20Srffi V^T. Mi^mS0^^mt>^ 5%t^J:^XoK 

Mir^/7}?7jf3i^v (R&;D ^M) mm iMmmm. 1 m 

r <Dmm^^ ^ t > 200 // 1 CD PBS (-) /O. 05% Tween 
20"T?!>ai/l/iic®^i^o;rc^. Anti-Human TPO Neutr 
alizing Antibody (R&;D IhS^) X\ m.m\CX 1 miiJ^± 

b UfCo 200 Ml O PBS(-)/0.05% Tween 
20'e^ai/^^i5feofc^. H^r71^b'-<7^'3^:^^v'^— if;^ 
^n-^^irti'^^ IgGit^ (Chemicon International^ijSi) 

-e. ^micTi^^£X±>f ^^^^^-^^ hurco 200m 1 

(DO. 05% Tween20^^tpPBS(-)'Ozi:/uSri5feofc^. 1 
OOmI <D TMB^fge (DAKOtfcSSi) ^;!jn;t^ia-t' S^^f^^ V 
=^ a. ^- h bifco 100 M 1 (DIM (^3t)^^|± 
Si) ^^Dx.^JES^<S:f^ihUfCo 3t^^S^450 mnt^ir^aj^ 

^-^5: 100% tUT. »ifefh:'^i^lc:J:5 vtKjK^i^ 

^>5,-^CD^^y^^3^^^^^ 
[0 03 11 I^i^0y4 

b hMPL ^^^{Cj^m-T'S BaF/mplilffiJiacDf^g 
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(1) Ki^0iJl-C#P>Hfc:7r-i^DNA ^mn. ■:f9^^ 

-irb-cfiMPL <Dmtth=^ h*><D2mm±m^^^i9mm^ 

Oga^JJC^<5V^yb-fe ^ -^—5' -CTAAGGCAGGCACAC 

AGTG-3* 1 1888:^^ 1907:^ S Offi^J(CS<5V ^fc 

T ^^-t :/ 7 — 5' -TCAAGGCTGCTGCCAATAGC-3' t 

-<5Xa^c:^orpCR3 (Invitrogen^) tCl^ALT. 

MPL ^mm<Dm^K.y'y:^^ v^mmi^fco 

(2) EUKARY0TIC TA CLONING KIT (InvitrogenttSSl) 

l/\ Wii^CDZ^n h^—MC^^X±^(0 PCRiHi^MPL cD 

^^^-^±mm TopioicSAuytp nhthitj^sm»: 

^»b:fco ?^®^^^nfc ba/?3mm^5 units/ml^ r> 
^'^^ n-<^:/3 (IL-3, GenzymeltSI) i50;iM <0 
3 -mercaptoethanol Sr^tf 10%4^)}&iljk^-&WRPMI1640 
Br^^^b^tm. O.Smg/ml i^zn^y" (LI 

FE TECHNOLOGiEsttsi) ^^t^mmmmxm 2 mm^m 
[00 3 2] nmm 5 

BaF/mpl ^J3a^fcttBa/F3 JtoJia^ii^H^^#i6ETt-50 
M M ^ -mercaptoethanol i: 0. 4 mg/ml v^ni^-r" w 

^ 5 J: 9 {^50 M M /3 -mercaptoethanol $:^tf 10% ^H&irl 
jk^^RPMI1640j^ifel;i^jia^^^U7to rt^^^l^O 

0.99 ml^3-'4^P^^btC^^bfCo 
-^ifeSrOMSOtC^^^. JWfla®®?^fciO/il Al];tl5^P^i^ 

^T/vuPi^y-X h;^;-f (^±^, pi 

15, 1997^)JCJpC-CtTofCo iPt>. Cc^iftBJia^^ffi^^ 
8njl<?57K?n UfcO. 4 mM EDTA ^0. 4 mM NagVO^ ^^tfPB 

JC, 7K?&byb0.4 mlcD^^5/:7r— H [20 mM Hepes-NaOH 
(pH7.9), 1 mM EDTA,0. 1 mM EGTA, 2 mM MgCla. 1 ^ N 
agVO^ 20 mM NaF. 1 mM DTT(dithiothreitol) , 1 mg/ml 

Leupeptin] "CJ^flaSr^^u, 4t:-c]fi'6J;ict ?> J^JiaSr 

(o.2%NP-4o ^m^<iy^T—}i)xmm\^. 4x:xm*bv 

tt^^^^ito ttm^20nl (Oy<^yyr—K (420 mM NaCl 

u 4X^x2o^mm^bvfco :i(D±m^mmmmti. 



[0 0 3 3] umm 6 

STAT5 Zfu—Z^(DmM 

5 ill (^STAT5 Gel Shift Oligonucleotides (Santa Cr 
uz Biotechnology^tSSl) . 1 ;z 1 OtK y ^ U-:^^ 

K^^-^— ^ Um^^^. 10 units/ m D ^ 3 1 
[v- ^^P ] ATP (AmershamthM) ^^^b. 37t:"C 

aSfSrfrofco tfcatSrftW^. 100 ul OSTE (100 mM Na 
CI. 10 raM Tris-HCl(pH7.5). 1 mM EDTA) "C^^ L^Co ^ 
(Om^^^ STE-CS@^UfcSephadexG50(Pharmaciatij!i) 

r^^^-Tb. ^mico STE$r#ffi(:i;!JPx. mo.5 ml-fo5> 

/i-tt^m. 100 til <0;!K(-»»U wtb 
^ STAT5:ri3 — br.^V>fCo 

[0034] nmm? 

upv^y-x 1^^'^:*-r:^^i^fe (^±tt, piis. 19 

97^) ^;l?PCT^fofCo Ki^^S-C^^bfc BaF/mpl^ 
flSJ^Uf Ba/F3^Jia<D^|4mfS^iX^tL 1 At I . \ ul (O 
STAT5:7'ci— 1/xl Ol/ig/Ml poly(dl)- poly(d 
C) (Pharmacia-Biotech^ijSl) , lO/zl (Dy<-{ lyf ^ 
y< yyr-' (20 mM Hepes-NaOH (pH7. 9), 2 mM EDTA . 
0.2 % NP-40. 60 mM NaCl, 10% y -fe a — /U) ^U?7 
Ml <7)7K^^rax. ^ta-C305^^ii^±jfe{c@bfco 
6.7 a1 ^5%3^^y y /wt^ Ky/M;iT:7'^-f b. 

0. 25XTBE (22.5 mM Tris-borate, 0. 5 mM EDTA (pH8. 
0 ) ) T\ 10 mA -CJ^l^r^m^^ktb^frofco ^^^^ 
io%i^®^-io%^ ^ / -/v^fKJ;!^ bfc^^^ bfco 

^) tmimmm^^'^ ^2000^ ;<-i;^Ti-y>f^ 

STAT5Sr^te{k"r$ :i (c J: t) . h n u 

[003 5] 

\^±-f^^\z.n't^r^:=^:^V^^^^\^X^'0. Jk/h 
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: 100 |tM <r>m2Wi9k B»P/api iiiJi&<ott:ttW?ff+ STATS -f^^rf 

V2:100 nM<Z>^lJtt«BBP/mp[ i|iJfe<0^tfttoiff+STAT6 y^xf^rf 
V3: 20 ng Wfc^^aVJK7K*^Vjfll« BaP/mpI JftH Ik i?5^^4ttJ»flt+ STATS :fu—f 
1^—^41 100 units IL-3 MWi BaP/mpl JWte<OJ^ttffi»+STAT5 3^n— ^ 

U~>5:«»ll«BaF/iiipl STATS rTn-lT' 

U — V6:100 (09^2f5i» B»/F3 jW§a<0^ffilb'jR+STAT5 zfn^-:/ 
U'->'7:100 |*M<oesjlWafcB»/F3ailS<C)»tA|ijig+STAT5 :fjs^^ 
lx-^'8:20 ng Ofchhn-^3i?#:ii^^J|BJ« B./P3 »ja©«jAt««4^STAT5 T^o-^ 
l^-VS: 100 units (O^^:^ IL-3 ^^8^ Bo/F3 »iaS<35iKI*Oi?0c-*-STAT5 
^->- 10:aif|» B./P3 li!liaOJ^ttta«+STAT5 ;/a-^ 



STATS 4:H&o:;'cr— :/ 



(72)^§g# mm mm (72)^§g# mm mi^ 
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